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quartz granofels with small vugs at one place at French’'s Ledges
(labeled “cal” on map); this rock resembles the Fitch Formation unit
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metapelite is generally not visible. The unit is well exposed on Interstate
91 and in Lulls Brook south of the village of Hartland

quartz-muscovite schist. The unit is interpreted as a hydrothermally
produced stratiform sulfide deposit

of quartz veins, chips of black metapelite, gray quartzite, sulfidic
metapelite, and possible metafelsite and green schist. The conglomerate

BEDROCK GEOLOGIC MAP OF THE HARTLAND AND NORTH HARTLAND QUADRANGLES, WINDSOR COUNTY, VERMONT, AND SULLIVAN AND GRAFTON COUNTIES, NEW HAMPSHIRE

perhaps correlative to potential feeder dikes of the Comerford Intrusive
Complex (Scd)

By
Gregory J. Walsh!

1U.S. Geological Survey, Montpelier, VT 05601.
2016

clinzozoisite. The unit is interpreted as a metasomatized version of the
Partidge Formation sulfidic schist member (Op). The rock occurs

e

Antiform; arrow shows plunge direction of Meriden antiform

present (Ma, mega annum) by sensitive high resolution ion microprobe
(SHRIMP) from Valley and Walsh (2013) and Valley and others (2015)

and the
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Hill to the ridge east of Mud Pond, west of Porter Road. The unit is
Base from U.S. Geological Survey RES SCALE 1:24 000 Geology mapped by Walsh (1995-96) and (2010-12); assisted by interpreted as mafic volcanic and volcaniclastic rock Schistosity
Hartland, 1998; North Hartland, 1998 1 112 0 1 MILE Bart T. Cubrich (2011) . . . .
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North Amerlpan.Datum of 1927 . E 1000 0 1000 2000 2000 2000 5000 5000 000 FEET Declination when mapped: 15.5° (1995-96) and 15° (2010-12) tan-weathering, fine- to medium-grained, muscovite-chlorite-biotite-
Hartland projection based on Vermont coordinate system (Transverse Mercator) . . . )
North Hzrﬂjand projection based on New Hg/mpshire coordinate system g HH=H ) The Northey Hill fault and the geology in Corbin Park in the quartz-plagioclase granofels. Locally, contains millimeter- to centimeter- —— Vertical 72°37'30" 72°07'30"
or B 1 5 0 1 KILOMETER southeastern corner of the map were extrapolated from Lyons (1955) | f f . 43°45'
(Transverse Mercator) 3) S : o ’ scale phenocrysts of quartz and feldspar and small centimeter-scale 45 - - o o
erc _ ' 3 Digitized by Gregory J. Walsh; assisted by Meghan E. Mason epidote pods. Contains accessory epidote, blue-green amphibole, and ~A Muylonitic or phyllonitic S, inclined foliation in local shear zones
1000 et Unierol Taneverss Momorar e s 16 e ATONAL GHODEIC VEATICAL ATUM OF 152 AP LOCATION Flted by David A shites trace opadues. The unit is exposed in Plainfield on the west side of =2 Phylonitic S, or younger inclined shear bands showing leftateral
Dl ' Ladieu Hill; typical exposures occur along Ladieu Road west of Colby . z . & Pomfret
Hill. The unit is interlayered with the Oa unit. The unit is interpreted as (sinistral) relative motion Qﬁo‘b dome &
- L fellslic V(f)flcanic End Vlcz/l[caniclastic erCk e N Strike and dip of dominant foliation (S )—Not age specific, but either o(o&oc‘ @*'&
apilli tutf member—Massive, pale-green to light-gray, gray weathering, S, or a composite S.-S,, foliation expressed as a schistosity where S, is O
1 1792 2 O
muscovite-chlorite-biotite-quartz-plagioclase schist with white to light- penetrative S TN EETEUT VAL RO
DESCRIPTION OF MAP UNITS Sfgr. The matrix may be reworked Partridge Formation. The belt of is present in the North Hartland quadrangle in the Meriden antiform, . . . Rocks of the Orfordville anticlinorium in the Monroe thrust sheet Lake Memphremagog Intrusive Suite gray felsic, flattened lapilli or lesser volcanic bombs as much as 10 cm 70 .
. . . . . . L y . " f g . . P . . 9 . 8 . DSws Gray phyllite and schist member—Dark- to light-gray, lustrous, P gog long. May contain lesser, dark-gray-green mafic clasts. The matrix is e Inclined B
[Major minerals are listed in order of increasing abundance] rocks is in the stratigraphic position of the Partridge Formation or and is well exposed on Penniman Hill. East of Whitaker Road the rock carbonaceous  chlorite+aarnetbiofite-pladioclase-quartz-muscovite . . . Comerford Intrusive Complex (late Silurian) eyt - ) ) [
Clough Quartzite on the east side of the Meriden antiform, between the contains clasts of white and gray calcite marble, and there it is mapped hist and phullite. locall _?nt b ad d itI})) tsliin r d rtzite. tan t Littleton Formation (Lower Devonian) Metadiabase dikes—Massivg medium-grained, very dark green to black ephanitic with mllh.m?ter-swe qu'artz an'd feldspar p.henomjysts. The unit - Vertical
POST-METAMORPHIC INTRUSIVE ROCKS metafelsite of the Ammonoosuc Volcanics (Oaf) to the east and the Gile as unit Dggcm. A white quartzite to quartz-pebble conglomerate SCust @i pritte, focaly fferbedced Wit gray duartzite, far o Gray quartz-laminated phyllite member—Dark-gray to light silvery ara . o ’ grained, very S . occurs as layers within the undifferentiated Oa unit. Typical exposures 2
. . : ) . ray feldspathic quartzite, and gritty micaceous plagioclase-quartz v q phy gray g 1y gray, and white, calcite-epidote+garnet-chlorite-biotite-hornblende-plagioclase ; ; : ; . - . . ) 5
Mountain F t to th t. We int t th k d as D b d at a single out th t side of gray P 4 ’ 8 plag a ; ; : o ’ p 8 plag occur under the power line at the summit of Pinnacle Hill and about Strike and dip of crenulation cleavage (S.) (Alleghanian)—Associated =
White Mountain Igneous Suite ountain t'ormation oceurming fo the west. We inlerpret this rock as a mappec as ugqq was onsetvec al a sirg e olficiop on the west side o granofels. The unit contains trace limestone and is similar to the lustrous, locally thinly laminated, carbonaceous  chloritexbiotite- amphibolite to diorite granofels with white plagioclase phenocrysts up 1 km east of Skv Ranch Pond. and iust east of th it of Colb . P avage 9 g . o
: : ; g . mélange, either tectonic or sedimentary (Raymond, 1984), and suggest Penniman Hill at an elevation of 1,040 feet. Dgqq resembles the N . . . lagioclase- - i hi d phulli ith interbedded . . . . east oI oky Ranch rond, and just east of the summit of Loloy with open folds and a crenulation lineation that is most apparent in Q& 2
[Dikes are assigned a Cretaceous age on the basis of the 122.2+2-Ma (mega-annum) age of the quartzite and metapelite member (Dggs) of the Gile Mountain plagioclase-quartz-muscovite schist and phyllite with interbedded gray to 1 cm long. The dikes contain leucocratic black and white Hill. Th it is int ted lasti lcani k. A SHRIMP . . . & e
; -6 f ke i that it may possibly be correlative with polymict conglomerate seen at Clough Quartzite (unit Scq). The conglomerate may represent Devonian ) ) . mi r feldspathi rtzite. Typical exposur r at Willard i . R ) 1. the unit 1s interpreted as a pyrociastic volcanic rocx. fine-grained metapelites EX =
Ascutney Mountain Igneous Complex (Foland and others, 1985), a 133+6-Ma age from a dike in caceous or reldspathic quartzite. lTypical exposures occur ai a f hornblende-nl 1 d h R I,
! ¢ i e o . . Formation, but generally has fewer quartzite beds. Typical exposures segregations of hornblende-plagioclase pegmatitic diorite wit U-Pb zircon age of 460+2 Ma from Colby Hill indicates that part of the o o
the North Hartland Dam spillway (McHone and McHone, 2012), and a regional summary b Chestnut Hill in the Springfield quadrangle (Walsh and others, 1996a,b; flysch deposits in front of the advancing Acadian thrust sheets such as . - Ledge and on Pr t Hill in the Pr t Hill belt. The unit of DI . " 48 ) S 0
pillway , , g ry by edge and o ospec e Prospec e e unit o h 2 d I o . ) o By N &
c . occur in Hartland in the valley of Densmore Brook intergrown phenocrysts up to 2 cm across, postdate compositiona Ammonoosuc Volcanics in this area is younger than the Plainfield Inclined S Qgg" z
McHone (1984) for similar dikes throughout New England and Québec] Armstrong and others, 1997; Thompson and others, 2012). At the Monroe thrust sheet h in th h f th in Corbin Park f - s . Y N z
shown in the southeastern corner of the map in Corbin Park, east o layering within the Ammonoosuc Volcanics, and measure as much as lite (Vall d others. 2015 O S
g i . Chestnut Hill, the mélange contains clasts of the Clough Quartzite » L . Quartzite member—Gray micaceous quartzite, tan to gray feldspathic the Northey Hill fault, was extrapolated from Lyons (1955) and from L meters thick. Sh 't ’ rike and di bol tonalite (Valley and others, ) hy Vertical & S
V Mafic dikes (Cretaceous)—Aphanitic, dark-gray to black, indicating that its formation postdates deposition of the Clough Ankeritic  biotite  schist ~member—Dark-gray, rusty  spotted, quartzite, and dark-gray to blue-gray, carbonaceous muscovite-chlorite- : ina in the adi | h | several meters thick. Shown as map units or as strike and dip symbols. Rusty sulfidic granofels member—Very light gray to silvery white, very E
differentiated 1 h tonit diabase dikes. Dik ankerite-quartz-biotite schist with accesso lagioclase, epidote ongoing mapping in the adjacent Claremont North quadrangle The map units consist of swarms of dikes in the host Ammonoosuc : ) 3 . . — m
undi e?entila'i am?rop S(I)r?f tcan;psomet» or( 1)a asg 1kes. lt es (Thompson and others, 2012). The mélange is spatially related to the hlorit q d t Ob d within D v pt 8 l’ p th’ plagioclase quartz-rich schist and micaceous quartzite. The unit Coticule and ironst ber—Dark o liaht sil lust Volcanics. The unit is correlated with the Comerford Intrusive Complex rusty yellow weathering, well-foliated, sulfidic pyrite-muscovite-quartz- neye
range in thickness from 0.1 to 2.5 meters (m) and may contain . . . ; chlorite, and garnet. served within Dggs at one place in the I rtzit f Daa. Th it t in th ticut oticule and ironstone member—Dark-gray to light silvery gray, lustrous, . lagiocl fols t hist. Th it is interl d with th
phenocrysts of biotite, amphibole, pyroxene, and olivine. May also ?/Irﬁgir?gsggr;;tci ()5;1];1::) rtzlgsi;; -‘;?;etorrrzléclag;flg ef)(();og:ds Oieléitﬁirr:igl; headwaters of Fulling Brook in Hartland at an approximate elevation of ;eif/eerrn:tessuglli:erzll:;slso 94 e unit crops out in the Connecticu locally thinly laminated, carbonaceous chloritexbiotite-plagioclase- dated at 419+1 Ma (Rankin and others, 2007). The unit is interpreted Ene:jgi’;?ecr:rslteiatge?gc; irslit oon itcleiast sidee gfn Il:iﬁ;sldllrzﬁﬁriiy;gnﬁgé € (Symbol b bined: LINlEAfB fEATt‘U Rlis location of fl
contain amygdules filled with dolomite or calcite. The dike in the North of Route 120 near th’e juncti.on of Whitaker Road and south of the 1,100 feet ) . ) quartz-muscovite schist and phyllite, and thin quartzite with distinctive, as feeder dikes to the Fitch Formation greenstone member (Sfg). ymbols may be combined; point of intersection shows location of measuremen
Hartland Dam spillway contains mantle xenoliths of Iherzolite, dunite, junction with Underhill Road ‘ - Laminated schist and granofe'ls mgmber—(l) Heterogeneogs, lar}'nnated thin (1- to 20-cm-thick) layers of pink to vellowish-pink coticule, Typical exposures occur on Black Hill, Potato Hill, and the west side of oo A imate beari d ol f folded F. mi fold axi
harzburgite, and clinopyroxenite (McHone and McHone, 2012). Greenstone member—Layered to massive, dark-green to green, to layered, green and white, in places rusty weathering, fine- to garnetiferous quartzite, and dark-gray to black ironstone; contains Pinnacle Hill pproximate bearing and piunge of folded I, minor told axis
Generally, the dikes intrude parallel to joint sets and are unfoliated, but Rocks of the Connecticut Valley trough fme—g'ramed, iactl'no'l1te—ep1dote—chlorlte—pla}gloclase gre.e{lstone; rr'ledlum—grame'd, muscowt?-i_-blot1t'e—chlorlte—qu'artz—l?lagloclase .SChISt; (2) chlorite pseudomorphs after retrograded biotite and garnet. The unit Clough Quartzite (lower Silurian) EXPLANATION OF MAP SYMBOLS 2 Bearina and plunae of L. intersection lineation—Intersection between
may be blocky jointed. Shown as polygonal map units or with strike and Gile Mountain F tion (L D ian) con‘iams accesso'iy blc;:tlte, lC:ipasutes, ?r]l? calgltse; ‘{[%C?—lﬁl Sl.llfldIC. Tlﬁe 51llvery lgreen, Epe— t(g)medlum—gramed g'luscowt.eitéllotlte—chlo'rlte—g'uartz— crops out at the base of the Littleton Formation in the Prospect Hill belt - Conglomerate member—White, locally rusty weathering, massive c N . ol = dotted wh b 1 il SQ - SP foliil o 2
dip symbols; the thickness on the map is exaggerated to show location 1le Mountain rormation (Lower Devonian, weslern map unit on rernald, ratseviich, and omi ills 1s generally plagioclase schist; gray-green, medium-grained, muscovite+biotite- ) ’ . & ’ ontact—Approximately located; dotted where concealed by water. In 2 1
Kt x Trachyte dikes (Cretaceous)—Aphanitic, gray to light-gray, tan- - Meetinghouse Slate Member—Dark-gray and silvery gray, lustrous, fmg—gramed a.md layergd,. locally contal.ns la'lrge (@s much as 30 c.m) chlorite-quartz-plagioclase granofels; (4) greenstone; and (5) silvery gray, Fitch Formation (Lower Devonian and upper Silurian) gsigzincsozglkeer?eetz:orﬁglor?;tei::tecz?lfaifssstirinwstlat\;sql;afﬁszill\tg L\(:/;?t“ey cross section, dotted where projected above the ground surface . Beari d ol fE mi fold axis—Fold axis of tiaht. isoclinal Sugar River
weathering trachute dikes. Dikes are a r,oximatel lto15 n‘; thick carbonaceous, plagioclase-quartz-chlorite-muscovite slate and phyllite epidote boudins, and is intercalated with silvery gray green chlorite- rusty weathering, carbonaceous calcite-plagioclase-quartz-chlorite- Marble member—Licht-arau to white. arav to orance-tan weatherin Hloritoid ; tg h'.t t French’s Led Cobbl v ; ; . 54 earing and plunge of I, minor lold axis—old axis of tight, isoclinal, pluton
g trachy : pp 4 : rhythmically interbedded with lesser micaceous plagioclase-quartz muscovite-quartz-plagioclase schist along the contacts with the adjacent biotite-muscovite schist. The unit contains accessory calcite and ilmenite gh-gray 1o gy g . g chioritold-quartz-muscovite schist at french s Ledges. Lobbles consis 2 _®  Outcrops—Areas of exposed bedrock or closely spaced contiguous or rootless fold associated with S,
and may contain quartz and feldspar phenocrysts. Two north-northeast ) AN ) feldspathi it fel d metapelit ber (Dgq). Thi o o opaque-quartz-muscovite-calcite marble and sphene-epidote-quartz- largely of vein quartz and white and gray quartzite. Contacts with b @ T drock ined in this stud
. ) . . . ranofels and micaceous quartzite similar to Dgf. Quartzite and eldspathic quartzite, granotfels, and metapelite member (Dgq). lhis and is interpreted as a heterogeneous assemblage of volcaniclastic RN . . . : ’ g - edrock exposures examined in this study o 099N
trending dikes occur in West Windsor on the eastern ridge of Blood 8 garnet-muscovite-biotite-calcite marble. Garnetiferous marble occurs in d t unit h d not int lated. T 1 : : : : 43°22'30
Hill Tf?e dikes intrude parallel to vertical joint sets and arg unfoliated granofels beds generally range in thickness from 1 to 5 centimeters western belt is interpreted as a mafic volcanic to volcaniclastic rock. The sediments and primary volcanic rocks layers above the contact with the calc.silicate granofels member (Sfgr) : ]z;;:en Emls, a:ire . arg gn 'tl'?(lj-l'lllr1 ;rca'?)le ccuts ot ei_(PtOT}tllieS ch;llr o Bemmgland plunge o Lé mm}fra;jl I“Slealfl(lm—Aggregate ]mefahorl o 0 4 8 MILES
. \Y s . . . : a1 : A : : - . on French’s Ledges and Smi ill. Possibly occurs as olistoliths on the rain lineation associated with the oliation; consists of quartz
o - . - cm), and rarely exceed 10 cm thick. A 10-cm-thick bed of small-pebble eastern unit on Penniman Hill is massive and exhibits diabasic texture " . . . ? € 3es v Ol FAULTS g 2 ; q ; 0 ) | ) |
but may be blocky jointed. Shown with strike and dip symbols only (ualtz—rich Co;’ Iomerate was observed af one blace in Plainfigld on with amphibole-actinolite intergrowths; the contacts with Dgq are Porphyritic schist and granofels member—Gray-green to light-gray, Garnet porphyroblasts are poikilitic and up to 1 cm across. Contains east side of French’s Ledges where the Clough Quartzite is bounded on [Approximately located: dotted where concealed by water. In cross section, dotted where plagioclase, biotite, muscovite, chlorite, or amphibole I T T T T . 3
SYN. TO POST-METAMORPHIC ROCKS gh t Knoll (1 g led “cal’ ). The unit P 1 d at th sharp. The unit may be a massive flow or a dike medium-grained, actinolite-muscovite-quartz-plagioclase-chlorite- biotite interbedded layers of gray calc-silicate granofels at the contact with Sfgr both sides by the mélange unit DSm projected above the ground surface] 0 6 12 KILOMETER
- - or ol \labeled “cgl - on map). the unit 1s well exposed at the ' schist with quartz and plagioclase phenocrysts up to 1 cm long; at the railroad cut in Hartford, west of Johnston Island. The unit is —«32  Bearin i i i i i
; ; ) . g and plunge of L, rods or object lineations—Lineations
- Silicified zone (Mesozoic)—Very dark gray to white, brecciated and North Hartland D-am spillway . _ - Hornblende fascicle schist member—Silvery gray, medium- to contains accessory calcite, ilmenite, apatite, and idocrase. The unit is exposed at the railroad cut on the east side of Prospect Hill in Hartford, Rocks of the Bronson Hill arc 4 4 Pre-peak metamorphic D, thrust fault (Acadian)—Paralll to the S, composed of elongate objeéts such as pebbles and quartz or plagioclase EXPLANATION
ftctliyfta“ilz:ed’ vetin ql;ar)tz gnd tbrecciated quartz-llarrtlinated phy]liteh?f t{]e - Fetldspathltch qtl,lartz1te, grfanofels,- and meta]?ell(lite Tﬁmber—lglgtht-grayd floarsbel—gr;imfad, cailcite—hornblende—quartz—biotite schist gitl;llconspi(c:uous interpreted as a primary volcanic rock Vt., and on the east side of Read Hill; crops out at the top of the Fitch Oliverian Plutonic Suite (Late Ordovician) foliation; sawteeth on upper plate phenocrysts; lineation generally associated with the S, foliation but may
ittleton Formation (DI). Contains accessory calcite, opaques, chlorite, an-weathering, massive, micaceous, Ileldspathic quartzite an ornblende fascicles; contains accessory muscovite and chlorite. Crops . . . Formation ; ; - . . .
and muscovite. Occurs as an approximately 5- to 15-m-thick micaceous plagioclase-quartz granofels interbedded with lesser out on Blake Hill in the northwesternrycorner of the map. The unitpis Large garnet and hornblende garbenschiefer schist member—Silvery gray . . p Quartz diorite of the Lebanon dome—Gray, weakly to moderately well - _Zg Post-peak metamorohic. lower areenschist. D. or vounger. strike. represent an older L, lineation White Mountain Igneous Suite (Cretaceous)
sub-vertical zone in Plainfield west of Willard Ledge, between the twc; dark-gray carbonaceous chlorite-biotite-muscovite-plagioclase-quartz iterproted as a volcaniclastic rock : to light-gray, in places rusty weathering, calcite-epidote-chlorite-garnet- Calc-silicate granofels member—Gray to bluish-gray or gray-green, foliated, blocky weathering, epidote-quartz-hornblende-biotite- —Iz D osl. p?a l e ah orphic, (Awed_g ee sgus ,h 5 © ygu gle ’d's ike v Bear 1ol A old axieFold axs of | o . ' . '
. . o . . . o . p hornblende-plagioclase-quartz-biotite-muscovite schist with distinctive dark-gray to light-gray weathering, massive, calcite-biotite-chlorite- lagioclase quartz diorite aneiss. The aquartz diorite intrudes the greg,‘,’;?,;,ist slip fault or shear zorl1e.( Cadian or Aleg aman)'— teep'y 1pping, 23 earing and plunge ot I3 minor 1old axis—rold axis o ate, open fo - New Hampshire Plutonic Suite (Devonian)
splays of the Ammonoosuc fault. The orientation of the silicified zone is slate, phyllite, or schist. Locally, the unit is a slightly calcareous rock plag q g q llel to the S, foliation; dicate relat t h lation lineat
. . L . . : : : Felsic gneiss and quartzose granofels member—IL ight-aray. biotite-quartz- sprays of hornblende and large garnet porphyroblasts. The unit is muscovite-plagioclase-quartz granofels with distinctive small (as little as a Partridae F ion in th h f th Th : parallel 1o the oS, Iolialion; arrows indicate relative motion where or crenulafion fineafion
consistent with development in the R-shear plane during right-lateral that contains round-weathering pits as much as a few cm across. 8 q 8 e ght-gray, quarl ) J hosed pelitic sedi ith lcaniclasti f timeters) calcite-filled d thered pits. Contai artridge Formation in the northeastern part of the map. The contact is known; U, upthrown side; D, downthrown side. In cross sections: T, I:I Connecticut Valley trough (Devonian and Silurian)
(dextral) displacement of the fault. Thickness of the zone is exaggerated Quartzite and granofels comprise approximately 50 to 90 percent of plagioclase gneiss, and feldspathic biotite quartzite and granofels with interprete tas metamorphosed pelitic sediments with a volcaniclastic ew }::en 1rr1:e ers) ca ctl e- }11 e vugst-tan \-Aéeat ered pits. Contains as sharp and roughly parallel to the dominant foliation. The quartz diorite toward observer: A. away from observer. Long arrow shows dominant
to show its location the unit in beds that generally range in thickness from 2 to 100 cm. In accessory hornblende and garnet. The unit resembles DSwf and crops componen much as a few percent sphene, apatite, epidote, and opaques is well exposed in Lebanon at an abandoned quarry about 450 m west lineation tr end’ W’h ere known. Lo cali roactivated durina  brittle OTHER FEATURES I:I Bronson Hill anticlinorium (Devonian to Ordovician
KDq Quartz veins (Cretaceous and Devonian)—White quartz veins; may the core of the Meriden antiform the unit consists largely of quartzite, F’Ut on Blake Hill'in the nor’Fhwe.?tern corner of the map. The unit is - Amphibolite and greenstone member—Massive, dark-green to green, Sfs Laminated schist member—Silvery gray green, banded to laminated, of Slayton Road. This unit is the border-phase of the Lebanon pluton, deformation ’ Y g ( )
locally contain small amounts of muscovite, chlorite, graphite su’lfides locally with 10 percent or less of metapelite. The unit is well exposed in interpreted as a mixed volcaniclastic and sedimentary rock fine-grained,  calcite-epidote-chlorite-biotitexhornblende=+actinolite- magnetite-chlorite-biotite-epidote-quartz-plagioclase-muscovite  schist and it surrounds a core of pink biotite granite, which is not exposed in Gamet Isograd or tectonic metamorphic boundary—Approximate boundary - Oliverian Plutonic Suite (Ordovician)
and carbonate minerals. Shown as polygonal map units or with strike Cornish and Plainfield on Fernald Hill, Yetsevitch Hill, Stevens Hill, and plagioclase amphibolite and greenstone. The unit is interpreted as mafic and  garnet-biotite-quartz-muscovite  schist. ~ Contains  thin the area of this map; the latter is exposed in the adjacent Hanover ==Y Brittle fault (Mesozoic)—Steeply dipping, arrows indicate relative motion Blotite between rocks with garnet and (or) hornblende in the garnet zone
and dip symbols on the lower western slopes of Home Hill Waits River Formation (Lower Devonian and upper Silurian) volcanic and volcaniclastic rock (ceptimeter—scale) lay_ers_ and boudips of magnetite-garnet-quartz quadrangle to the n(?rtb (Kaiser, 1938; Lyon§, 1955). Valley and Walsh b where known; U, upthrown side; D, downthrown side. In cross versus rocks with biotite and (or) actinolite, or locally chloritoid (in Scq), I:I Rowe-Hawley zone (Ordovician and Late Cambrian)
- Gray quartzite and metapelite member—Dark- to light-gray, lustrous, DSwl Limestone and schist member—Dark- to light-gray, locally sulfidic and - Hornblende-plagioclase gneiss member—Medium-grained to very coarse cotlcul'e. The member is mterlayered with the greenstone m'ember (Sfg) E‘ZOli) report a (r;rel}mmzry E-PZ SI—;RIMP zllrccl)n alge qf abk(l)ut Ifll47 Ma sections: T, toward observer; A, away from observer in the biotite zone. The boundary locally coincides with splays of the .
PRE-METAMORPHIC ROCKS carbonaceous  chloritexgarnet+biotite-plagioclase-quartz-muscovite rusty-weathering, lustrous, carbonaceous chloritexgarnet=biotite- grained, black and white to dark-green, calcite-epidotexgarnet-chlorite- aHl(-)lfl gblts lo:;/lergc onta?[t. The umlt) Cr?spfs )OUt 5) rt1) tlh . eta;, e Sll)(lje o Riad qira;raen;lela(rstiopl?léef'Watls; zndaéfhe:: n;%i 2)0Ct?1rlatyinlt?uctle§ Paar;lr(i)c‘ljg;r OLDS Ammonoosuc or Northey Hill faults - Basement rocks (Mesoproterozoic)
Mélange (Lower Devonian and Silurian?) schist and phyllite, locally interbedded with thin gray quartzite, tan to plagioclase-quartz-muscovite schist and phyllite with characteristic biotite-hornblende-plagiocl hiboli . ; 1l above the greenstone member (5fg) and below the marble memoer ) ) FOLD
e, : € ] ‘ ) plagioclase amphibolite gneiss with roughly equal . . . . - " ) . . o ) ) o ) )
DSm Polymict metaconglomerate member—Dark-gray to black, rusty gray feldspathic quartzite, and gritty micaceous plagioclase-quartz interbedded dark-blue-gray, dark-brown punky weathering, impure percentages of hornblende and plagioclase; contains accessory calcite (Sfm) or Littleton Formation (DI) F(;lr‘n;latlon co?51sts of drusty SUItﬁ?lc', ptiammltlc ;p:ﬁrtz musctoxf[{ts schtlfti [Location is known or inferred; symbols show trace of axial surface and direction of dip of limbs] Quarry Contact
weathering, sulfidic, polymict conglomerate to breccia with a rusty granofels. The unit is locally sulfidic and is similar to the phyllite and siliceous limestone or marble, quartz-rich calcareous schist, and gray and ilmenite. The unit is interpreted as a mafic volcanic flow or - Greenstone member—Massive to layered, green to gray-green, W tll'cl ﬁasﬂrllc;_l r:lt?ppde seéaara ley n the aﬁe a ot this rl,etl?otrh' tfl s¢ 1sk . . o . A2 Active—Construction agareqate in the Ammonoosuc Volcanics .
weathering, dark-gray to black, sulfidic graphite-chlorite-biotite- schist member (DSws) of the Waits River Formation, but generally has calcareous to non-calcareous quartzite. The phyllite contains less than composite flow fine-grained, *ilmenite+apatite+calcite+actinolitexbiotite-quartz-chlorite ;r; Stip ;)rof WZIs}?gnc?g?h;?;l(QZ%1152€);enera Y more pelitic than the roc Axial trace of inferred isoclinal F, fold (Acadian, nappe-stage) agreg Thrust fault—Sawteeth on upper plate
ite- i i i i more quartzite beds. Typical exposures occur in Hartland on Kent Hill i i ioti _epi - -plagi iboli it i - . .
muscovite-quartz .SChISt matrix. The u‘mt con'tams clasts of gray, blaFk, . q yp P : 10 percent chlgnte and plagioclase, and ac.ce‘ssory biotite and garnet - Felsic gneiss and quartzose granofels member—Light-gray. biotite-quartz- epidote l?omblgnc.ie plagloclasg arr'lphlbohte or greenstone. The unit is . . - — A Overturned anticline; locally inverted or recumbent; the conjectual R Abandoned U ~— Post-peak metamorphic fault—Arrows indicate relative
and tan quartzite, pebbly quartzite, vein quartz, black schist, Quartzite, conglomerate, and metapelite member (Dgqc)—Interbedded, porphyroblasts in the garnet zone and rare biotite porphyroblasts in the Iagiocl . d feldspathic biofit it J fols with exposed in Plainfield from Mill Village to southwest of Bartlett Four Partridge Formation (Ordovician) Cornish nappe of Lyons and others (1996) is queried D ton: U. upth de- D. downth d
metavolcanic rocks, and rare granitoid suggesting the rock is derived tan-weathering, gray micaceous quartzite; dark-gray, fine-grained, biotite zone. The limestones contain trace to 5 percent muscovite, 20 plagiociase gneiss, and teidspathic biotite quartzite anc granoltels wi Corners, and typical exposures occur in Blow-Me-Down Brook Plagioclase studded schist member—Gray to light-gray, moderately well Ov Sprin motion; U, upthrown side; LJ, downthrown side.
g g s 3, gray gray g accessory hornblende and garnet. The unit is interpreted as a pring Abbreviation: M, Mesozoic
from the pre-Silurian rocks in the Bronson Hill arc. Some clasts have a polymict conglomerate to breccia; and silvery gray to dark-gray, locally to 40 percent quartz, and 60 to 80 percent calcite with accessory lcani 1lry e sediment dg o dimont K p upstream of Mill Village where it contains deformed pillows. The unit foliated to poorly foliated, quartz-biotite-epidote-plagioclase schist to —4Y—  Overturned syncline; locally inverted or recumbent S
metamorphic fabric which implies a pre-deformed source. The unit also rusty weathering phuyllite to schist. The conglomerate occurs in beds as plagioclase, pyrite, opaques, graphite, tourmaline, and apatite. volcaniclastic sedimentary and primary sedimentary roc occurs above the Clough Quartzite at the base of the Fitch Formation. granofels with abundant white plagioclase porphyroblasts consisting of NH-1440 Geochronology sample location—Showing sample number and
contains gray, calcareous graphite-chlorite-calcite-muscovite-biotite- much as 4 m thick. Clasts occur in a gray metapelite matrix and consist Limestone beds generally measure 0.1 to 3.0 m thick; bedding in the DSwss | Sulfidic schist member—Silvery, rusty yellow weathering, sulfidic The unit is interpreted as mafic volcanic and volcaniclastic rock; recystrallized aggregates of plagioclase and granular epidote- Axial trace of F, fold (Acadian?, early dome-stage) 4755 Ma preliminary uranium-lead (U-Pb) zircon age in millions of years before Figure 1.—Simplified tectonic map and index to 7.5-minute quadrangles (in

gray). Modified from Ratcliffe and others (2011) and Lyons and others (1997).
The area of this report is outlined in red.
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